Role of xanthine oxidoreductase in the reversal of diastolic heart failure by candesartan in the salt-sensitive hypertensive rat.
The role of angiotensin II and reactive oxygen species in the exacerbation of diastolic heart failure is unknown. We examined the therapeutic effect of angiotensin blockade on hypertensive diastolic heart failure, focusing on the role of xanthine oxidoreductase and reduced nicotinamide-adenine dinucleotide phosphate oxidase, major enzymes producing reactive oxygen species. Dahl salt-sensitive hypertensive rats (DS rats) with established diastolic heart failure were given vehicle, candesartan (an angiotensin II receptor subtype 1 receptor blocker), oxypurinol (a xanthine oxidoreductase inhibitor), apocynin (a reduced nicotinamide-adenine dinucleotide phosphate oxidase inhibitor), or hydralazine (a vasodilator), and their therapeutic effects on diastolic heart failure were compared. Candesartan treatment of DS rats with established diastolic heart failure reversed cardiac remodeling, improved cardiac relaxation abnormality, and prolonged survival, being accompanied by the attenuation of the increase in cardiac superoxide, reduced nicotinamide-adenine dinucleotide phosphate oxidase, and xanthine oxidoreductase activities. Thus, the beneficial effect of candesartan in DS rats appears to be mediated by the inhibition of cardiac reactive oxygen species. Cardiac xanthine oxidoreductase inhibition with oxypurinol significantly reduced cardiac superoxide, prevented the progression of cardiac remodeling, and delayed the mortality in DS rats. Apocynin, which significantly inhibited cardiac reduced nicotinamide-adenine dinucleotide phosphate oxidase activity, prevented the exacerbation of diastolic heart failure more than hydralazine. However, compared with candesartan or oxypurinol, apocynin did not improve cardiac reactive oxygen species, remodeling, and function in DS rats. In conclusion, candesartan slowed the exacerbation of hypertensive diastolic heart failure in DS rats by causing reverse cardiac remodeling. Cardiac xanthine oxidoreductase contributed to these beneficial effects of candesartan.